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This Week’s Sur vey Re sults

GIS in Trans por ta tion 

Last month, The Ur ban Trans por ta tion Mon i tor sent sur vey

ques tion naires to trans por ta tion pro fes sion als (traf fic en gi neers,

trans por ta tion plan ners and tran sit pro fes sion als at cit ies, coun -

ties, Met ro pol i tan Plan ning Or ga ni za tions, and at transit

agencies) to ob tain in for ma tion and opin ions on the use of Geo -

graphic In for ma tion Sys tems (GIS) in Trans por ta tion (com -

monly re ferred to as GIS-T). Sur veys were sent to 650

trans por ta tion pro fes sion als in the U.S. and Can ada. Al to gether

110 re plies were re ceived for a re sponse rate of 17%. The re sults 

of the sur vey are pub lished here.

Ed i to rial
This week’s sur vey re sults show that Geo graphic In for -

ma tion Sys tems (GIS) ap pli ca tions in trans por ta tion are 
var ied and use ful. Ap pli ca tions range from as set man -

age ment to travel de mand fore cast ing to tran sit route

anal y sis. Most agen cies us e ad vanced data col lec tion

tech niques such as GPS to col lect data for their GIS ap -

pli ca tions, up date their da ta bases as necessary, and

have ei ther achieved interoperability or are work ing on

achiev ing it. 

How ever, there is one as pect of GIS ap pli ca tions in

trans por ta tion (GIS-T) that the sur vey re sults high light

as a se ri ous prob lem. Nearly 80% of re spon dents from

MPOs and tran sit agen cies be lieve that there is a short -

age of GIS-T spe cial ists. This could ham per the prog -

ress that GIS-T is mak ing in trans por ta tion ap pli ca tions. 

A quick look at the Na tional High way In sti tute and Na -

tional Tran sit In sti tute course cat a logs show not one

GIS-T course pres ently on of fer. Even at the un der grad -

u ate level, many col le giate pro grams are strug gling

with how to ac com mo date a course on spa tial data and
anal y sis in ur ban plan ning and civil en gi neer ing. Some

civil en gi neer ing schools only re quire an in tro duc tory

sur vey ing course, as con cluded by Wayne Sarasua of 

Clemson Uni ver sity in a re cent pa per given at this

year’s Trans por ta tion Re search Board meet ing en ti tled

“Ad dress ing Ed u ca tional Needs in Spa tial Data and In -

for ma tion Sci ence within the Civil En gi neer ing Un der -

grad u ate Cur ric u lum.”  Some schools have aban doned

sur vey ing and re lated courses, ac cord ing to Sarasua. 

It seems en tirely un der stand able, there fore,  why so

many re spon dents in di cate that there is a short age of

GIS-T spe cial ists. Con sid er ing that this is a fast-de vel -

op ing field and that the num ber of ap pli ca tions of GIS-T 

is grow ing, especially in the trans por ta tion sim u la tion

field, it seems dif fi cult to un der stand why ed u ca tional

op por tu ni ties, and par tic u larly con tin u ing ed u ca tional

op por tu ni ties, ap pear so lim ited. Hope fully, some en -

ter pris ing en tity will see this lim i ta tion as an op por tu -
nity! 

Dan iel B. Rathbone, Ph.D., P.E.

Ed i tor/Pub lisher

Char ac ter is tics of re spon dents

Per cent age of re spon dents who work for cit ies and coun -
ties: 50%
Per cent age of re spon dents who work for MPOs: 21%
Per cent age of re spon dents who work for tran sit agen cies:
29%
Al to gether, 90% of the re spon dents have a GIS sys tem in
operation

How many years has your GIS sys tem been in op er a tion?
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Which GIS soft ware are you us ing or plan ning to use?
(An swers are in or der of fre quency pro vided by re spon -
dents)

Cit ies/Coun ties
ArcView
ArcGIS
ArcInfo
ArcMap
AutoCad Map
MapGuide
Geomedia
MapInfo

MPOs
ArcView
TransCAD

ArcInfo
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MapInfo

Tran sit Agen cies
ArcView
ArcGIS
MapInfo
ArcIMS
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What is the source(s) of your GIS base map? 

Was your GIS base map de vel oped by one agency, or was 
it a joint ef fort be tween dif fer ent agen cies in your re gion?

Do you have a cen tral ized “data unit” in charge of all data
col lec tion for your re gion’s GIS sys tem?   

To what de gree are you main tain ing your GIS data to keep 
cur rent, ac cu rate data?

To what de gree have you achieved GIS interoperability at
your agency?
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What is the lo ca tion ac cu racy re quired of your da ta base for 
ap pli ca tions?  
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What “ad vanced” data col lec tion tech nol o gies have/are
you us ing?

Ap prox i mately how much re sources in terms of staff time
and con sul tant con tracts have you al ready and/or are you
plan ning to use to reach an op er a tional GIS sys tem for
trans por ta tion pur poses? (Note: staff time was mon e tized
as fol lows: pro fes sional per son month = $10,000; non-pro -
fes sional per son month = $5,000)

Do you be lieve there is a short age of GIS-T spe cial ists in
the U.S.?

What web-en abled ap pli ca tions of GIS-T has your agency ap plied to date?(An swers are pro vided in no par tic u lar or der
since sim i lar an swers were not ob tained there fore not grouped to gether. As a re sult it was not pos si ble to rank an swers
ac cord ing to fre quency pro vided.)
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How many us ers can use your GIS sys tem si mul ta -
neously?
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Re plies from re spon dents at Cit ies/Coun ties:
Av er age: $238,000
High est amount: $680,000
Low est amount: $25,000

Re plies from re spon dents at MPOs:
Av er age: $514,000
High est amount: $2,000,000
Low est amount: $70,000

Re plies from re spon dents at Tran sit Agen cies:
Av er age: $370,000
High est amount: $1,370,000
Low est amount: $25,000
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Cit ies/Coun ties

· Will be us ing web-GIS for tran sit ITS pro jects.

· Es tab lish ing mile age re im burse ment maps.

· Cur rently we have road ju ris dic tion, sub di vi sion, and zon ing
maps on-line.

· Tran sit routes, tran sit stops and ame ni ties.

· In-house ac ci dent data.

· PMS data, sign in ven tory, main te nance sched ules.

· Street names, block num bers, ad dress ing.

· Dis play ing data (maps) to staff us ing Adobe Ac ro bat on the Web.

· Built a traf fic calm ing ap pli ca tion for man ag ing traf fic cir cles,
speed humps, and cor ner bulges us ing MapGuide and Cold Fu -
sion.

MPOs

· Map of our re gion with links to mem ber coun ties and cit ies.

· On-line tran sit trip plan ning ap pli ca tion (www.transitinfo.org). 

· Trans por ta tion Im prove ment Pro gram (TIP) map ping and anal y -
sis web ap pli ca tion.

· On-line travel sur vey for travel de mand fore cast ing.

· Trans por ta tion Im prove ment Pro ject map ser vice for pub lic in for -
ma tion and com ment.

· In ter ac tive map ping for tran sit route que ries by the pub lic. 

· Pre sen ta tion of ma jor agency doc u ments. 

· Pre sen ta tion of agency tran sit, and street and high way pro jects.

Tran sit

· Web in ter ac tive map.

· Some re port ing for safety and se cu rity track ing sys tems.

· Plan to make our data lay ers avail able on the web.

· Plan to de velop an ap pli ca tion to as sist lo cal busi nesses on the
col lec tion of our lo cal sales and use tax.

· Real es tate as set man age ment intranet ap pli ca tion.

· Intranet GIS data server dis plays: routes, stops, sched ules,
real-time bus lo ca tions, streets, orthophotography, park-n-rides,
dis tricts, basemap.
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Thus far, what is con sid ered to be the most use ful/most im por tant ap pli ca tion(s) of your GIS sys tem? (An swers are listed
in or der of fre quency pro vided)

What fac tor(s) do you con sider to be key to the suc cess ful im ple men ta tion of a GIS sys tem at a trans por ta tion agency?
(An swers are listed in or der of fre quency pro vided by con sul tants)

Cit ies

· Par cel cre ation and main te nance, par cel/sub di vi sion lines/map -
ping, as ses sors’ maps.

· As set man age ment/in ven tory track ing, in clud ing land use in ven -
to ry ing and plan ning, traf fic sig nal sys tem as sets, lo ca tion of traf -
fic sig nals.

· Pro vides ac cess to spa tial in for ma tion 24 hours per day for Re al -
tors, Banks, En gi neers, Ar chi tects.

· Traf fic data, ac ci dent data man age ment sys tem.
· Ae rial pho tos and par cels.
· Ac cess to in for ma tion re lated to trans por ta tion in fra struc ture.
· Quick and graph i cal ac cess to data.
· Track ing of tran sit ve hi cles.
· Lo ca tion in for ma tion for emer gency needs.
· Anal y sis of new de vel op ments.
· Street cen ter line/geo-ref er enc ing.
· Spa tial anal y sis.
· Trans por ta tion plan ning, sys tem cost es ti mat ing.
· De mo graphic dis tri bu tions, be hav ioral sta tis tics.
· Cre at ing doc u ments for re ports, grant pro pos als and pre sen ta -

tions. 
· Pro ject plan ning and work sched ul ing. 

MPOs

· Use as a map ping tool (for pre sen ta tions as well) and an anal y sis
tool. 

· Travel de mand fore cast ing model. 
· Land use plan ning, zon ing maps.
· Lin ear ref er enc ing, spa tial anal y sis and rout ing.

· Dig i tal ae rial im ag ery.
· Car to graphic dis play of travel de mand model re sults.
· Sched ul ing and map ping rides for para tran sit ser vice.
· Do ing a zon ing-based im per vi ous sur faces buildout anal y sis to

show the ef fect on lo cal bas ins.
· Buffer anal y sis for tran sit route pur poses.

Tran sit

· Anal y sis and plan ning of routes and stops, in clud ing mar ket anal -
y sis, de mo graphic anal y sis. 

· Au to matic Pas sen ger Count ing.
· A base sys tem map / route map for pub lic out reach ef forts.
· Au to matic Ve hi cle Lo ca tion track ing.
· Ti tle VI Pro fil ing and re port ing, in clud ing ridership trends, de mo -

graphic trends, etc.
· Cal cu la tion of route miles.
· Para tran sit trip anal y sis.
· Plan ning tool for the city’s neigh bor hood plan ning pro jects.
· Au to mated ridematching and trip (itin er ary) plan ning.
· Use for tele phone in for ma tion sys tem. 
· GeoVan, which en ables staff mak ing cli ent site vis its to geocode

the home ad dresses of po ten tial vanpool par tic i pants dur ing the
cli ent visit. Staff can then dis cuss, pre lim i nar ily, the po ten tial
num ber of vanpool groups with the cli ent on the ini tial visit, re duc -
ing re sponse time from two weeks to half an hour. 

· GIS-based in tel li gent bus sys tem: dis patch ers have real-time in -
for ma tion on the lo ca tion of the buses, im prov ing the ac cu racy
and us abil ity of au to matic pas sen ger coun ters and on-time per -
for mance, routes can be op ti mized, run ning times will be more
ac cu rately known, and over all sys tem per for mance will im prove.

Cit ies

· Reg u lar up dates of data, (in clud ing street cen ter line data) and
reg u lar main te nance of sys tem, ease of main te nance.

· Buy-in by se nior and mid level man ag ers. 
· Interoperability.
· Train ing staff to em brace GIS, ed u ca tion of staff to de ter mine

GIS role in the or ga ni za tion. 
· Good data, solid base map.
· Know what prod ucts you want. What is the ques tion you want to

an swer.
· A “team” with strong trans por ta tion, data gath er ing and GIS ca -

pa bil i ties.
· Team ef fort of County, City and Util ity staff to con trib ute fund ing

for the de vel op ment of the GIS sys tem.
· Quick roll out of a use ful prod uct.
· The im ple men ta tion of ITS tech nol ogy will be a key fac tor driv ing

the use of GIS-T.
· For a trans por ta tion agency to uti lize a GIS there must be a GIS

an a lyst with trans por ta tion ex pe ri ence work ing for that agency.
· Build cus tom ap pli ca tions for staff.
· Pro vide suf fi cient re sources in clud ing full-time staff.
· Standarized street base map that is up dated fre quently; cen tral -

ized data files.
· Must be geared to trans por ta tion ap pli ca tions.
· A ro bust GIS data model that can ad e quately por tray the func -

tional re quire ments of a trans por ta tion net work.

MPO

· Buy-in and un der stand ing of ben e fits by man age ment and fund -
ing agen cies.

· Pro vide ad e quate staff ing lev els, and fund ing, proper hard ware
and soft ware.

· Col lab o ra tion and co op er a tion among agen cies, pool ing of re -
sources.

· Avail abil ity of good and ac cu rate GIS lay ers for the re gion.
· Con tin ued sup port from state Dept. of Trans por ta tion in Travel

De mand Mod el ing and transportation plan ning.
· Avail abil ity of good data from part ner agen cies.
· Knowl edge level of GIS tech ni cians. 
· Good data maintanence.

Tran sit

· Full sup port from man age ment.
· A well-co or di nated and ac cu rate base map and data set with full

knowl edge of needs for var i ous di vi sions like op er a tions, plan -
ning, para tran sit.

· Re gion ally co or di nated data de vel op ment and main te nance.
· Intra-agency user group to dis cuss GIS is sues and goals. 
· Knowl edge of ap pli ca bil ity for var i ous de part ments.
· Up date and main tain hard ware, soft ware and data fre quently.
· A good un der stand ing of what GIS ca pa bil i ties ex ist and the de -

vel op ment of in ter de pen dent re la tion ships with other agen cies
(such as plan ning agen cies and MPO’s) so that data may be
shared.

· GIS staff must have buy-in from in for ma tion sys tems staff.
· Data interoperability.

For more in for ma tion about The Ur ban Trans por ta tion
Mon i tor, please visit
www.theurbantransportationmonitor.com, or call (703)
764-0512 or email: ed i tors@lawleypublications.com


